infection control nursing research review s u m m a r y
Introduction
Infection control is a critical issue in clinical settings for patients' health and safety. Infection prevention activities include, but not limited to: Surveillance of infections, identifying, controlling and investigating outbreaks in collaboration with appropriate disciplines, infection prevention of healthcare workers (HCWs), ensuring aseptic techniques of procedures as appropriate, education of medical and nonmedical staff for infection prevention, proper disinfection and sterilization procedures of medical equipment and environment in hospitals, environmental management including medical waste management, participation in establishing, implementing, and evaluating proper isolation protocols, departmental infection control procedure, and identifying proper infection control measures for specific pathogens. Infection control activities are closely related to nursing practices in various clinical settings and specialties (Korean Society for Nosocomial Infection Control, 2011) . Therefore, understanding the characteristics and trends of infection control is imperative for nursing researchers and nursing disciplines to identify issues related to infection control, and to evaluate if the research focus and approach were appropriate to solve the related problems in clinical practice. Infection control is recognized as a nursing specialty with its activities being performed independently and autonomously by different nursing personnel regardless of if he or she is a direct or nondirect care provider. The full scale infection control in South Korea started with the appointment of a dedicated nurse for infection prevention at Seoul National University Hospital in the early 1990s (Oh & Choi, 1996) . Under the amendment of the Medical Act in 2002, infection control has become one of the specialties in nursing. A masters-prepared infection control nurse has become an infection control nurse specialist, thus, resulting in creating a solid foundation for infection control and making it one of the most important nursing specialties in South Korea (Kim, Jeong, & Park, 2010) . With the recent increase in the interest in infection control many nursing scholars, researchers, and front-line nurses started publishing research articles on infection control in nursing or nursing-related journals.
Recent studies were also conducted to analyze the body of knowledge accumulated in nursing through reviews of articles in specific journals (Choi et al., 2000; Shin et al., 2010) , by analyzing articles according to the knowledge classification criteria (Jang, 2005) or statistical methods (Kang, 2002) , and by analyzing the trends of articles with a focus on their key words (Jeong, Ahn, & Cho, 2005) . In the past, some nursing researchers focused on analyzing research methods or themes of articles published by the top 10 nursing journals in terms of impact factors based on the quotation index or ranking of the journals (Mantzoukas, 2009) . Furthermore, some studies focused on analyzing the international trend of articles published by the top 42 nursing journals registered in the Social Sciences Citation Index (Dougherty, Lin, McKenna, & Seers, 2004) . Although infection control activities have become more elaborative and its importance has been emphasized since the introduction of infection control in South Korea in the 1990s, studies regarding infection control through literature review and analysis have not yet been conducted thoroughly. To expand the body of knowledge in nursing, literature reviews and analysis of existing published research articles that examine existing types and trends of nursing research are as important as developing a new nursing theory or methodology, which will provide a solid foundation for nursing knowledge and direction for future nursing research Suh et al., 2007) . Through the comprehensive literature review related to infection control, nursing disciplines will be able to understand the degree and area of researchers' concerns on infection control.
The purpose of this study was to analyze and understand the characteristics and trend of studies regarding infection control through the comprehensive review of studies published in South Korean nursing journals from January 1970 to December 2011 to provide a direction for future studies on infection control. 
Methods

Study design
This research was a descriptive study analyzing the characteristics and research trends in infection control studies published in Korean nursing journals using the analysis framework developed by the researcher. 
Setting and sample
Analysis tool
An analytical framework, developed by the researchers to analyze the characteristics of infection control studies after reviewing previous studies of article analysis (Choi et al., 2000; Shin et al., 2010; Sohng et al., 2008) was followed. The analytical framework consisted of three parts: (a) general characteristics of the study, (b) quantitative research, and (c) qualitative research. General characteristics included the type of manuscripts, type of research, ethical considerations, and sample sizes by year. To analyze characteristics of infection control studies, author, correspondent author, research theme related to infection control, and research subjects were included. Analysis of quantitative research included research design, conceptual framework, criteria for sample size, reliability and validity of instrument, instrument source, data collection method, and data analysis method. In particular, when the key words were related to knowledge, practice, and attitude of infection control, additional analysis was performed on those key words. Qualitative research included research design, description of philosophical underpinning, training of researchers, data collection methods, and reliability and validity analysis of research findings. Subject articles were selected through KoreaMed and journal database searches on the website of subject academic societies by researchers. Search terms included "hospital infection", "urinary tract infection", "pneumonia", "surgical wound infection", "intravenous catheter infection", "disinfection and sterilization","hand hygiene (hand washing)", "asepsis", "standard precautions and isolation", "infection control by department", "environmental management", "HCWs infection control", and "infection control Manual search was conducted with the two researchers to include articles which could have been missed from the initial search with key words and to exclude articles found through the database search that included key words, but not clearly meeting the inclusion criteria. The articles that met the inclusion criteria were again analyzed individually by each researcher. The selected infection control articles were primarily analyzed by each researcher according to the analytical framework developed by the researchers of this research. The results of the primary analysis were cross-reviewed by the researchers and corrections were made for insufficient or unclear parts after rereviewing the original articles (Cohen's Kappa ¼ .9).
Data collection
Data analysis
The collected data was analyzed using SPSS version 20.0 for windows (SPSS Inc., Chicago, IL, USA). General characteristics of subject articles were analyzed using frequency and percentage.
Results
Analysis of total infection control research articles
A total of 177 articles comprising 108 (61.0%) general studies, 20 (11.3%) master's or doctoral degree theses, and 49 (27.7%) research grant studies. Quantitative research was the most frequent type, numbered at 171 (96.7%). The most common first author was nursing professors (54.8%). Among the corresponding authors, 139 (76.8%) were nursing professors. Research with regard to ethical consideration, 76 (43.0%) studies did "not specifically mentioned" it, and only 10 (5.7%) indicated institutional review board approval. The most common sample sizes were under 100 (49.7%). The most frequent topic of study was infection control measures for pathogens, in 51 (28.8%) studies. Among the infection control measures for pathogens, HIV/ AIDS was the most frequently observed, in 24 (47.1%) studies (Table 1) . 
Analysis of quantitative research
General characteristics There were 171 quantitative articles in total, comprising 104 (60.8%) surveys. Among the 104 survey studies, 49 (47.1%) studies were on knowledge, attitude and performance, and 64 studies were experimental studies (37.4%). Of the 64 studies, 46 studies consisted of quasi-experimental studies which were the most frequently used study method. A total of 106 studies (62.0%) did not include information about theoretical framework. Regarding the provision of criteria for sample size, 127 studies (74.3%) did not provide a rationale related to determining the sample size. Seventy-two studies (42.1%) reported the reliability and validity of tools used, while 99 studies (57.9%) either did not report them or were not applicable. When allowing multiple answers on the source of tools presented in studies, 93 studies (35.0%) were modified and used tools developed by others, while 53 studies (19.9%) developed tools independently for the study, and 17 studies (17.7%) used physiological measurement tools. In data collection methods, 97 studies (46.6%), used questionnaires allowing multiple answers, followed by microorganism culture results in 61 studies (29.3%), and medical record analysis in 24 studies (11.5%) ( Table 2) .
Research themes related to knowledge, attitude and performance
Among survey studies, 49 studies (47.1%) were on themes related to knowledge, attitude and performance. Among the 49 studies, "infection control measures for pathogens" was the most popular theme found in 24 studies (49.0%) followed by the theme of "overall infection control" found in 10 studies (20.4%). Among the study of pathogenic organisms, AIDS was the most popular theme examined by 12 studies (24.5%), followed by influenza examined by 5 studies (10.2%).
Analysis of qualitative research
There were two qualitative researches within the context of the body of existing literature: one using the phenomenological approach (50.0%) and one the focus group method (50.0%). One study provided the philosophical underpinning of the research and a suggestion for training of the researcher (50.0%). Both studies used in-depth interview analysis as the data analysis method. Explanations on the data analysis process were provided in both studies and one (50.0%) study reported reliability and validity of the study findings (Table 3) . 
Discussion
This study was the first comprehensive literature review undertaken to analyze characteristics and trend of the infection control research studies published in nursing journals in South Korea. A total of 177 studies published between 1970 and 2011 were reviewed. They were selected through journal database searches on the website of subject academic societies. The strength of this study was that it was meaningful in identifying common themes and types of infection control related to nursing disciplines, and understanding the changes and trends of infection control studies over the past 40 years in South Korea. The study results showed that there have been an increasing number of infection control studies published in Korean nursing journals. Based on the increase in the number of published studies, one can conclude that researchers' interest in infection control was also increased. By study type, quantitative studies were dominant, comprising 96.6% of the total research studies, and review and meta-analysis of the literature related to infection control research were rarely done. Studies in infection control with emphasis on evidence-based practice, although Centers for Disease Control and Prevention and World Health Organization have prepared and provided infection control guidelines based on various research, are not enough to answer the problems related to infection control. To provide evidence-based practice to the front line practitioners, researchers needed to perform systematic literature reviews and meta-analysis, and provide a summary of the existing body of literature on intervention effects (Jeong, Jeon, Whang, Kim, & Ha, 2008) . In the 2000s, subsidized research on infection control had increased. However, for the 2 years after 2010, publication of both research grant studies and general research studies on infection control have increased as well. Based on the current trend of the research on infection control, one can conclude more research grant studies are expected in the future.
More than 50% of the total number of studies conducted before the year 2000 did not mention whether the researchers had ethical considerations or followed proper processes to protect research participants. After 2000, more and more studies mentioned obtaining verbal agreement, written agreement, or IRB approval for the study. According to a study by Choe et al. (2010) , which analyzed trends of articles published in journals mainly by nurses working in the clinical setting, the results found were similar with those of this study. In that study, there were only two studies that received IRB approval from 1995 to 2008. This shows that the emphasis on research ethics is recent and it was not the main matter to consider in the previous period. As a result of diverse efforts on nursing ethics, in 2006, the Korean Society of Nursing Science enacted the ethics charter and code of research ethics for Korean nursing researchers. Articles about infection control submitted to nursing journals were influenced because many of these journals recently required IRB approval before submission.
In the past 2 years, most researchers obtained IRB approval for research and conducted research within the ethical and moral considerations during the research processes. Because infection control research deals with sensitive issues related to the safety of clients, there should be systematic efforts, by various nursing disciplines and organizations, to provide proper education by developing, implementing, and sustaining educational programs on ethics for future nursing research.
The frequently used subject of infection control studies were "infection control measures for pathogens", followed by "disinfection and sterilization", while "hand hygiene" was the least frequent subject. Among "infection control measures for pathogens", the most frequently studied pathogen was HIV/AIDS between the 1990s and 2000s, which strongly related to the AIDS epidemics in South Korea which started in 1999 (Korean Alliance to Defeat AIDS, 2011). Studies on the most common cause of healthcare-associated infections, such as MRSA and VRE were mainly conducted after the year 2000 in South Korea. For the past 2 years, studies on influenza have increased significantly as new strains of influenza became more prevalent in 2009 (Kim, 2011) . In controlling the epidemical outbreak of influenza, many studies on infection control measures specific for pathogens were not conducted in hospitals or communities at the time of influenza outbreaks to find intervention strategies that were specific for specific causes. This phenomenon can be explained by the fact that most researchers were nursing professors or nurses, not infection preventionists. No research analyzed trends of nationwide infection control related articles. However, according to a study which analyzed the articles focused on education in infection control in the US and Europe to identify the effect of infection control education, 41.0% of the research were about application of various educational methods, 28.2% for hand hygiene, 12.8% for bacteremia, and 7.7% for MRSA (Ward, 2011) . The American Association of Nurse Anesthetists reports, through the research to revise evidence-based infection control guideline, that multidrug resistant organism is settling in the main research of infection control, while the matter of interest in 1980s was HIV, the life-threatening blood infection (Griffis, 2013) . Also, in the UK, research was conducted in order to provide national evidence-based guidelines for preventing HAIs performed multiple systematic review about hospital environmental hygiene, hand hygiene, use of persona protective equipment, safe use and disposal of sharps, principles of asepsis, short-term indwelling catheters, and intravascular access devices (Loveday et al., 2014) . Hand hygiene was the most frequently referenced one among the above subjects. Based on results from previous research, it is turned out that studies about hand hygiene and multidrug resistant organism were performed similarly in this study.
Within the body of literature collected for analysis, most studies used quantitative research as the research method, comprising 60.8% of the surveys. Among the survey studies, 47.1% of research was conducted on the knowledge, practice, and attitude related to infection control. However, Pittet (2004) suggested that the level of knowledge on infection control cannot be regarded as an appropriate index indicating practice behaviors. Pittet also stated that the practices of infection control guidelines were affected by many other factors. Therefore, it is desirable to identify the factors that influence the low level of knowledge and practice, develop and apply concrete programs to enhance the levels and then measure the effects of the programs rather than repeating survey research on infection control knowledge, practice and attitudes of nurses and nursing students.
Only 2.2% of the research was a true experimental study. We assumed that the reason for this low percentage was due to the difficulty or impossibility of conducting true experimental research on human subjects ethically. The current trend of infection control activity is the use of clinical guidelines developed based on evidence-based research. Therefore, further systematic review of the literature or quasi-experimental studies related to unresolved issues are needed to verify the appropriateness of the infection control guidelines.
Most quantitative research did not provide a theoretical framework for their study because these studies did not apply nursing interventions and the subjects of the research were not humans. Many researchers modified and supplemented existing tools developed by other researchers rather than developing new tools for the study. Microorganism cultures were the most frequently used data collection methods because of the nature of the study: infection control. Most of the quantitative studies conducted before the year 2000, did not provide the criteria for sample size, rationales for sampling strategies, or the validity of the study with theoretical framework. However, the studies providing information on sampling strategies using specific statistical analysis including G-Power have increased since 2000, thus, enhancing the quality of the research.
There were only two qualitative studies, which did not provide sufficient information on addressing successful infection control strategies, based on the understanding in the spread of infectious diseases or pathogenicity in South Korea. In other countries, many studies (Efstathiou, Papastavrou, Raftopoulos, & Merkouris, 2011; Seto, 1995 ; Trunnell, & White, 2005; Whitby, McLaws, & Ross, 2006) have been conducted to improve the compliance of hand hygiene, standard precautions, and infection control guidelines by applying various behavioral change strategies based on the behavioral science (Seto) , as most healthcare associated infections are related to improper procedures or behaviors of HCWs. From this perspective, conducting qualitative research is strongly encouraged for understanding the phenomena between infection control related reactions and environment on HCWs, which will lead to constructing a new body of knowledge.
Nurses take the most important role in infection control as they are the front-line workers in the healthcare arena and provide direct care to patients on a daily basis. Nurses should be aware of the current issues related to infection control in the clinical settings, be able to identify the controversial issues of infection control, and formulate solutions for effective infection control through research. This evidence-based clinical practice, based on nursing research, will truly advance nursing practice, resulting in better patient outcomes.
In this study, research studies on infection control conducted between January 1970 and December 2011 were reviewed. This study is meaningful as it was the first integrated review on infection control research studies published over the past 40 years in South Korea. This study is limited by the fact that the study samples were those published in the South Korean nursing journals. Thus, we were unable to generalize the study findings. In addition, 20% of the research was conducted after 2010, and due to the shorter time frame, it is not feasible to conduct a 10-year-span comparison, which poses as a study limitation as well. Further, continuous efforts should be made in studying current trend of infection control to develop and implement effective infection control strategies. This study results could provide South Korean and foreign nursing researchers some directions for future nursing research on infection control.
Conclusion
Most reports were quantitative studies and the majority of them were descriptive studies. Most descriptive studies were conducted on the knowledge, attitude, and performance of infection control. The most common subjects of research were infection control measures for pathogens. To enhance the quality of infection control studies and establish infection control studies as a nursing knowledge body, meta-analyses and systematic literature reviews as well as quantitative studies are needed. Moreover, studies are necessary to identify factors influencing the level of knowledge and practice by applying behavioral science. Understanding the characteristics and trends of infection control research will enable us to identify whether they have the right directions to solve the infection control related problems in clinical practice. Further research is needed to identify factors influencing effective infection control and to develop intervention strategies.
